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Introduction  

Q.  PLEASE STATE YOUR NAME AND BUSINESS ADDRESS. 1 

A.  Ben Johnson, 5600 Pimlico Drive, Tallahassee, Florida.   2 

Q.  BY WHOM ARE YOU EMPLOYED AND IN WHAT CAPACITY?  3 

A.  I am a Consulting Economist and President of Ben Johnson Associates, Inc., 4 

a consulting firm that specializes in public utility regulation. 5 

Q. PLEASE DISCUSS YOUR EDUCATIONAL AND PROFESSIONAL 6 

BACKGROUND.  7 

A. I graduated with honors from the University of South Florida with a Bachelor 8 

of Arts degree in Economics in March 1974.  I earned a Master of Science 9 

degree in Economics at Florida State University in September 1977. I 10 

graduated from Florida State University in April 1982 with the Ph.D. degree 11 

in Economics. 12 

I have been actively involved in public utility regulation since 1974.  Over the 13 

past four decades I have analyzed a wide range of different issues involving 14 

many types of regulated firms, participated in more than 400 regulatory 15 
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Perhaps the most memorable and visible example of this new market-oriented 1 

policy approach was the deregulation of airlines, which occurred around the 2 

same time.  In that industry, safety continued to be tightly regulated, but other 3 

rules were changed to remove barriers to entry, encourage new airlines to 4 

challenge incumbent firms and to deregulate prices, which had previously 5 

been tightly controlled.  The resulting increase in competition successfully 6 

unleashed a tidal wave of innovations, cost cutting, and price reductions.   7 

Although PURPA was not as visible or dramatic, it reflected much the same 8 

pro-competitive philosophy underpinning airline deregulation.  Congress 9 

sought to gain some of the benefits of increased competition without foregoing 10 

the benefits of traditional rate base regulation.  The idea was to retain existing 11 

constraints on monopoly power in retail markets, while introducing new, 12 

carefully thought-through constraints on monopsony power in wholesale 13 

markets.  The key to this strategy was encouraging increased investment and 14 

new entry by small, independent power producers, who had the potential to 15 

unleash downward pressures on the incumbents' costs and retail prices, 16 

without taking the risk of fully deregulating an industry which had many of 17 

the characteristics of a natural monopoly. 18 

Thus, it is fair to say that one of the fundamental goals of this portion of 19 

PURPA was to encourage, on a narrowly targeted basis, increased competition 20 

in the market for electrical generation without jeopardizing continued 21 
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advantage (e.g. the ability to generate electricity less expensively, by taking 1 

advantage of waste heat involved in industrial processes), or they were willing 2 

to take greater risks in trying new, less familiar technologies.  3 

Whether or not it was intentional, the result was that electric utilities prevented 4 

the consuming public from seeing the benefits of competition by independent 5 

power producers, who could potentially bring down costs and bring long term 6 

societal benefits by increasing supply source diversity, experimenting with 7 

innovative technologies, reducing costs, increasing efficiency, or accepting 8 

lower profit margins.   9 

In sum, the potential benefits from imposing regulatory constraints on 10 

monopsony power are conceptually similar to the reasons why the monopoly 11 

power of the incumbent utilities have long been constrained. However, the 12 

existence of monopsony power, and the benefits from constraining it, have not 13 

been as widely understood or effectively dealt with.   14 

Q. WHY DO UTILITIES PREFER THEIR OWN GENERATING 15 

FACILITIES?  16 

A. There are multiple factors which help explain why electric utilities have 17 

historically resisted purchasing from competing firms.  First, there is a natural 18 

tendency for utility company management to want to retain maximum direct 19 
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control over system reliability and other outcomes for which they are 1 

ultimately accountable.  Second, management operates within the context of 2 

a growth-oriented U.S. corporate culture, which favors expansion of a firm's 3 

staff, assets, income, and earnings per share.  Third, management is expected 4 

to maximize profits and value for its stockholders, which leads to a strong bias 5 

in favor of expanding the rate base, due to the Averch-Johnson effect.5 6 

With PURPA, Congress attempted to overcome this resistance by reducing 7 

barriers to competitive entry into the electric utility industry without 8 

disrupting the more successful aspects of traditional rate base regulation.  It 9 

did this by providing an overarching federal regulatory structure for 10 

implementing state regulatory oversight of transactions between electric 11 

utilities and QFs, with a view toward encouraging QF investment.   12 

However, PURPA did not change the attitudes or preferences of the 13 

incumbent utilities.  These firms continue to prefer owning and operating their 14 

own generating resources for perfectly rational reasons.  If the benefits of 15 

competitive entry are going to fully emerge, it is necessary for state and federal 16 

 
5  Named after the authors of a famous article published in 1962 in the American Economic 
Review, which demonstrated that under typical conditions, rational rate base regulated firms 
wil l tend to expand their capital investment beyond the optimal point of maximum economic 
efficiency.  This tendency occurs whenever the allowed rate of return exceeds the utility's 
actual cost of capital by even a small margin. Theoretically the Averch-Johnson effect could 
be avoided if the allowed rate of return were set precisely equal to the cost of capital.  
However, this degree of precision isn't achievable in practice.  As well, an allowed return 
which exceeds a barebones estimate of the cost of capital can be viewed as preferable, since 
it helps maintain the utility's financial integrity, strengthens its financial ratios and protects 
its bond rating. 
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In fact, unless and until independent power producers actually enter a given 1 

market to compete with the state's utilities, there may not be anyone in that 2 

state for whom accurate QF rates are a top priority, or who can justify 3 

expending the effort required to intervene into the regulatory process in order 4 

to challenge the utility's QF rate calculations. 5 

Q. CAN YOU PROVIDE SOME EXAMPLES OF HOW PURPA HAS 6 

BEEN IMPLEMENTED DIFFERENTLY IN OTHER STATES?  7 

A. Yes.  For one thing, some states have adopted regulatory systems that rely on 8 

broader forms of competition, which tend to supplant or suppress the more 9 

narrowly focused forms of competition envisioned in PURPA.  Even where 10 

broader forms of competition have not been introduced, the utilities have 11 

sometimes been successful in avoiding long term fixed rate standard offer QF 12 

tariffs, or limiting the scope of these tariffs to very small QFs.  As a result, in 13 

some states potential entrants are largely forced to negotiate rates and other 14 

terms and conditions, because the standard offer tariff is only available for 15 

extremely small projects, or it only provides high risk variable rates, which 16 

make it difficult (or impossible) to finance a QF project. 17 

At least theoretically, these limitations could be overcome through 18 

negotiations and, if necessary, arbitration.  However, from a potential entrant's 19 

perspective, this process is much more difficult, time consuming and costly 20 
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more solar radiation and less winter cloud cover than many other states.  1 

Second, the state has had a favorable legislative climate, with tax incentives, 2 

Renewable Energy Portfolio Standards, and other policies intended to 3 

encourage investment in renewable energy.  Third, the state has had a 4 

favorable regulatory climate, with a long history of closely scrutinizing QF 5 

tariffs to ensure they are fully consistent with the requirements of PURPA, 6 

while also protecting the interests of the state's ratepayers.  Fourth, the 7 

incumbent utilities have carefully complied with REPS and their PURPA 8 

obligations, including (for example) negotiating in good faith with QFs that 9 

were interested in pursuing arrangements that differ from the standard offer 10 

tariff. 11 

Q. ARE THERE BENEFITS TO NUMEROUS SMALL QFs, RATHER 12 

THAN MOSTLY LARGER UTILITY -CONTROLLED PROJECTS? 13 

A. Yes. There are significant public policy, economic efficiency, energy security, 14 

price stability, and economic development benefits to small, independently 15 

owned power production.  While all energy projects share some benefits, there 16 

are additional benefits to QF projects which are not readily achieved with 17 

development of large, central generating stations by utilities. 18 

First and foremost, competition from small power producers provides 19 

additional long-term benefits to consumers and the state economy as a whole, 20 
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Q. HOW SIGNIFICANT IS THE EXISTING AND PENDING SOLAR 1 

CAPACITY RELATIVE TO OTHER ENERGY SOURCES?  2 

A. Solar is still a relatively minor source of energy, and is expected to remain so 3 

for the near term.  The summer nameplate capacity of DEC's non-solar 4 

generating units in North Carolina (including Nantahala Power & Light 5 

hydroelectric generation) totaled 20,270 MW as of March 30, 2016.20  On the 6 

same date, DEP's analogous summer nameplate capacity totaled 12,873 7 

MW,21 bringing the combined total for both systems to 33,247 MW of non-8 

solar capacity.  The capacity is even higher during the winter months: 21,028 9 

for DEC and 13,971 for DEP, with a combined total of 35,104, due to cooler 10 

temperatures. About half of this capacity relies on fossil fuels (coal and natural 11 

gas), while approximately 30% is nuclear.  Approximately 10% is hydro 12 

(including pumped storage units, which require electrical energy from other 13 

fuel sources in order to function). 14 

In contrast, in its 2016 IRP, DEC estimated it will have just 735 MW of solar 15 

nameplate capacity connected to its system in 2017, growing to 2,168 MW in 16 

 
20  DEC response to NCSEADR1-d, N.C.U.C. Docket No. E-100, Sub 147.  
21  DEP response to NCSEADR1-d, N.C.U.C. Docket No. E-100, Sub 147.  
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queue28 can be directly compared to the nameplate capacity of other types of 1 

generation. 2 

Q. WHY CAN SOLAR NAMEPLATE CAPACITY NOT BE DIRECTLY 3 

COMPARED TO OTHER TYPES OF GENERATING UNITS?  4 

A. Solar energy output is almost never equal to the nameplate capacity.  Output 5 

varies with the sun's movement, which varies in a predictable manner with the 6 

time of day and time of year.  However, solar output is also affected by cloud 7 

cover, which is less predictable.  In general, solar facilities have less capacity 8 

during the winter, because the sun is lower in the sky, and because cloud cover 9 

tends to be heavier and more frequent.  10 

The following graph illustrates this pattern, using a data set in which the 11 

maximum hourly output of 1,000 MWh only occurred during a few hours of 12 

the year.   13 

 
28  Yates Direct, p. 6. 



























 
 

PUBLIC  VERSION 

 
Direct Testimony of Ben Johnson 

On Behalf of NCSEA 
Docket No. E-100, Sub 148 

Page 53 

Q. WHAT IS REVEALED BY THIS COMPARISON?  1 

A. This composite analysis demonstrates that the proposed QF rates are far lower 2 

than the current rates.  If the proposed tariffs are approved, it will be much 3 

more difficult to finance QF projects, as shown in the following graph:   4 

 

 

The current DEP and DEC rates differ just slightly, primarily due to 5 

differences in their generating facilities and load patterns.  In contrast, both 6 

sets of proposed rates are significantly lower, as shown in the following tables: 7 

Difference in QF Rates: DEP Current versus Proposed 

 Energy Capacity Total 
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at average fossil fuel costs in the early years will necessarily be lower than the 1 

levelized QF rates. By the same token, analogous comparisons that are 2 

performed during the latter part of the 15-year period can be expected to show 3 

the opposite pattern: the levelized rates will be less than fossil fuel costs 4 

incurred in those years.   5 

Second, under the Peaker Method, the QF rates are based upon marginal, not 6 

average fuel costs.  The Peaker Method assumes marginal fuel costs will be 7 

higher than average fuel costs, and it assumes the difference will be sufficient 8 

to compensate for the higher cost of building and operating baseload 9 

generating units compared to the capacity-related costs of a peaker.  10 

Q. CAN YOU EXPLAIN IN MORE DEPTH WHY THE QF ENERGY 11 

RATES DEVELOPED USING THE PEAKER METHOD ARE 12 

SUPPOSED TO BE HIGHER THAN AVERAGE FUEL COSTS? 13 

A. Yes. This goes all the way back to the historical roots and theoretical 14 

underpinnings of the Peaker Method.  In its 1994 Biennial Avoided Cost 15 

Order, the North Carolina Utilities Commission explained the Peaker Method 16 

as follows: 17 

The peaker approach to avoided costs used by both Duke 18 
and Progress Energy in the biennial proceedings, is based 19 
on a method developed by National Economic Research 20 
Associates, Inc. (NERA) and described in detail in the 21 
"Grey" series of publications jointly sponsored by the 22 
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Q. WHAT IS THE ANNUAL FIXED COST PER KW FOR EACH OF 1 

THESE TECHNOLOGIES?  2 

A. The benchmark levelized annual cost estimates in 2017 dollars are 3 

summarized in the following table: 4 

Cost per kW/Year Nuclear Combined 
Cycle CT 

    Capacity Related $    87.12 $    87.12 $    87.12 

Energy Related 605.61 51.78 0.00 

Total $  692.72 $    138.90 $    87.12 

Q. CAN THESE NUMBERS BE CONVERTED INTO CENTS PER 5 

KWH?  6 

A. Yes.  However, annual fixed costs per kWh vary widely, depending on how 7 

many hours a unit is assumed to operate.  For instance, I have assumed a 8 

nuclear unit will be dispatched at the bottom of the generating stack, and its 9 

energy-related costs will be recovered during all 8,760 hours per year.  With 10 

this assumption, the capacity-related fixed costs of the nuclear unit are 11 

approximately one cent per kWh ($87.12/8760), and the energy-related fixed 12 

costs are 6.91 cents per kWh.  13 

I assumed the combined cycle unit would be dispatched after the nuclear unit, 14 

and would not be operated as many hours, while the combustion turbine would 15 

be dispatched last, and operate the fewest hours.  For certain purposes, I 16 
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assumed annual fixed costs of the combined cycle unit would be recovered 1 

over 5,110 hours per year54 but I also looked at other assumptions. 2 

Similarly, I assumed the combustion turbine would be dispatched last, since 3 

it has the highest variable costs. For some comparative purposes, I assumed 4 

the CT would be dispatched approximately 4 hours per day, or 1,460 hours 5 

per year, but I also considered other assumptions. 6 

Q. CAN YOU EXPLAIN WHY DISPATCH HOURS ARE IMPORTANT 7 

AND CAN VARY?  8 

A. Yes. Historically, coal plants were built with the expectation of being 9 

dispatched after nuclear plants and before combined cycle plants, which 10 

primarily thought of as intermediate or mid-range plants. Combustion turbines 11 

were classified as peakers and dispatched last.  12 

Generating plants tend to be dispatched more frequently when they are first 13 

added to the system and less frequently as they get older, as newer, more fuel-14 

efficient units are introduced to the resource stack.  Hence, the actual dispatch 15 

 
54    Spreading the energy-related fixed costs over 5,110 kWh per KW of capacity is 
similar to assuming the combined cycle unit will be dispatched approximately 58% of the 
time.  I recognize this is less than the actual dispatch factor that would be anticipated for a 
new combined cycle plant under current conditions.  Natural gas prices are currently very 
low, while the system includes many coal fired plants that are being dispatched after 
combined cycle units, which was not anticipated at the time the coal plants were built.  
Nevertheless, a 58% dispatch factor is an appropriate assumption in this particular context, 
since this is similar to a typical overall system load factor. 
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sequence will vary depending on the age (and heat rate) of each specific plant.  1 

Changes in relative fuel prices can also cause the dispatch order to change.   2 

For instance, during 2015 and 2016 natural gas prices were very low.  This 3 

led to coal plants being dispatched higher in the generation stack (after newly 4 

built gas-fired combined cycle plants), even though they have higher capital 5 

costs.  Some coal plants would never have been built, if the planners had 6 

known that natural gas prices were going to be as low as they have been 7 

recently.  Ratepayers continue to pay the full cost of these baseload plants, 8 

even though they are being dispatched later in the stack, and their fixed costs 9 

are therefore being spread over relatively few hours.  As a result, their 10 

effective cost per kWh is higher than was originally anticipated when their 11 

construction was planned.  Since the actual number of hours any given plant 12 

will be dispatched can vary as fuel prices change, and may decline as newer, 13 

more efficient units are added to the system, it can be useful to see how the 14 

fixed costs per kWh will vary, depending on how many hours the unit is 15 

assumed to operate. 16 

Q. WHAT IS THE FIXED COST PER KWH OF THESE 17 

TECHNOLOGIES?  18 

A. The combined cycle plant has a capacity-related costs could theoretically be 19 

as low as .99 cents per kWh for capacity and .59 cents per kWh for energy, 20 
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totaling 1.58 cents per kWh if it were dispatched 100% of the time it is 1 

available.  The capacity-related cost would likely be around 1.70 cents per 2 

kWh and the energy-related costs around 1.01 cents per kWh, for a total of 3 

2.71 cents per kWh if it were dispatched at roughly the same rate as a typical 4 

overall system load factor (58%), as shown in the table below: 5 

Levelized Fixed Costs per kWh 

Annual Dispatch Rate CC  - 
Capacity 

CC - 
Energy 

CT - 
Capacity 

    100% 0.99 cents 0.59 cents 0.99 cents 

90% 1.10 cents 0.66 cents 1.10 cents 

75% 1.33 cents 0.74 cents 1.33 cents 

58.3% 1.70 cents 1.01 cents 1.70 cents 

29.2% 3.41 cents 2.03 cents 3.41 cents 

16.7% 5.97 cents 3.55 cents 5.97 cents 

5% 19.89 cents 11.82 cents 19.89 cents 

The CT and CC capacity-related costs are identical by definition (the portion 6 

of the combined cycle unit's total fixed costs that is categorized as capacity-7 

related is derived from the CT's capacity related costs). 8 

The difference between the fixed cost of a combined cycle plant and the fixed 9 

cost of a combustion turbine will be at least .66 cents per kWh (if the plant is 10 

dispatched 90% of the time throughout its entire economic life), and more 11 

likely it will be around 1.01 cents per kWh.  These figures provide some useful 12 

perspective in judging the reasonableness of the QF rates.  13 
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These fixed costs are paid by retail customers when power is generated by the 1 

utility using generating units that are included in its rate base.  These types of 2 

costs can be avoided when power is purchased from a QF instead, and they 3 

should therefore also be encompassed within the QF rates, as part of the 4 

avoided energy costs.  Under the Peaker Method, the implicit assumption is 5 

that marginal energy costs will exceed average fuel costs by an amount 6 

sufficient to recover this additional penny.  Considering that marginal fuel 7 

costs have recently been much closer to the system average fossil fuel costs, 8 

it is doubtful this intended result is being achieved.   9 

Q. WILL YOU PLEASE RESTATE THE CONCLUSION YOU 10 

REACHED FROM ALL THIS DATA?  11 

A. Given the theory behind the Peaker Method, the calculated marginal cost-12 

based avoided energy rates should be approximately .66 to 1.01 cents per kWh 13 

higher than the system average fossil fuel costs.  Since the recently observed 14 

gap between marginal and average costs is much narrower than this, the 15 

Peaker Method is currently yielding relatively low avoided energy cost 16 

estimates which do not fully compensate for the full cost of building and 17 

operating a combined cycle plant.  This is an important piece of evidence the 18 

Commission should keep in mind when deciding how to resolve the issues in 19 

this proceeding.  20 
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Q. DID YOU ALSO LOOK AT FUEL AND OTHER VARIABLE 1 

ENERGY-RELATED COSTS? 2 

A. Yes. Before presenting this data, it is important to keep in mind that variable 3 

costs can be difficult to deal with, because they are largely determined by 4 

future fuel prices, which are not knowable with much precision.  For that 5 

reason, I developed cost estimates using several different fuel price scenarios.  6 

I will be discussing each of these scenarios, and other issues related to fuel 7 

costs, later in my testimony.  8 

Q. HOW DO THE PER KWH ENERGY COSTS COMPARE FOR 9 

THESE THREE TECHNOLOGIES?  10 

A. The costs vary fairly widely, depending upon the technology and long-term 11 

natural gas price scenario. Looking first at the combustion turbine, the 12 

levelized avoided energy costs (including fuel and variable operations and 13 

maintenance costs, but excluding capacity-related costs) range from less than 14 

4 cents per kWh to more than 11 cents per kWh, as shown below: 15 

 
Combustion 
Turbine 
Energy-Related 
Cost per kWh 

Natural Gas Price Scenario 

 
Low 

 
EIA 2017 

Return 
to 
Trend 

 
High 

2017 - 2021 
Levelized 3.76 ¢  5.14 ¢  4.76 ¢  5.76 ¢   

2022 - 2026 
Levelized 

5.13 ¢  6.39 ¢  6.72 ¢  8.80 ¢   
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Combustion 
Turbine 
Energy-Related 
Cost per kWh 

Natural Gas Price Scenario 

 
Low 

 
EIA 2017 

Return 
to 
Trend 

 
High 

2027 - 2031 
Levelized 

6.09 ¢  7.79 ¢  8.31 ¢  11.16 ¢   

With the combined cycle plant, the sensitivity to fuel prices isn't quite as 1 

extreme, since the unit has a better heat rate (burns less fuel) and because the 2 

avoided energy costs include energy-related fixed costs, which do not vary 3 

with fuel prices, but do vary with the assumed capacity factor, as was just 4 

discussed.  This greater stability can be seen in the following table, which 5 

assumes a 58% dispatch factor: 6 

Combined Cycle 
Energy-Related 
Cost per kWh 

Natural Gas Price Scenario 

 
Low 

 
EIA 2017 

Return to 
Trend 

 
High 

2017 - 2021 
Levelized 2.94 ¢  3.83 ¢  3.59 ¢  4.23 ¢   

2022 - 2026 
Levelized 

3.78 ¢  4.59 ¢  4.80 ¢  6.13 ¢   

2027 - 2031 
Levelized 

4.33 ¢  5.43 ¢  5.76 ¢  7.60 ¢   

The Nuclear plant is not sensitive to gas prices and the cost is largely stable 7 

over time, because most of the costs are fixed and levelized: 8 
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investment occurs, no purchases would be made at the artificially low rates, 1 

and there would be no further savings available to flow through to retail 2 

customers.  3 

Even if some QFs end up selling some power at the artificially low rate (e.g. 4 

they are already committed to their projects before the low rates are 5 

established), the potential benefit to retail customers will be limited, because 6 

future QF investment will be discouraged and the potential for increased 7 

pressure on the utility to operate efficiently will be lost.  Instead, customers 8 

will be forced to buy more costly power generated by the utility itself.  Simply 9 

stated, over the long run, retail customers are harmed by artificially low QF 10 

rates, because low rates shield utilities from competition, reducing pressures 11 

for them to minimize their costs.   12 

Furthermore, low QF rates encourage unnecessary expansion of the regulated 13 

rate base, thereby shifting risks onto retail customers that could have been 14 

borne by QF investors instead.  For example, when a new combined cycle 15 

plant is built by DEC or DEP, their customers bear nearly all of the risks 16 

associated with scheduled delays, construction cost overruns, or unexpectedly 17 

high fuel costs.  Absent an extraordinary finding of imprudence, which rarely 18 

occurs, all of the risks associated with construction and operation of a utility-19 

owned generating plant are ultimately borne by ratepayers.  Even in cases 20 
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where a plant is retired early, or construction is never completed, ratepayers 1 

will normally shoulder the burden of any resulting stranded costs. 2 

In contrast, when independent power producers build plants, customers are 3 

shielded from these risks, because they only pay for power that is actually 4 

generated, and the price remains the same regardless of what delays or cost 5 

over-runs occur during construction.  In sum, it is not in the public interest for 6 

the Commission to endorse unrealistically low avoided cost estimates, or to 7 

adopt excessively low QF rates.  To the contrary, the public interest is best 8 

served by encouraging competition, by accurately and fairly implementing the 9 

provisions of PURPA and the associated FERC rules. 10 

Q. ARE YOU ADVOCATING SETTING QF RATES AT THE HIGHEST 11 

ALLOWABLE LEVEL?  12 

A. No.  A middle course is preferable.  Retail customers are better served by 13 

regulatory decisions that set QF rates away from these extremes, at a point 14 

that is closer to the long run incremental costs that are incurred by utilities 15 

when they build and operate their own generating plants.  I believe this long-16 

run incremental cost standard is also more consistent with the requirements of 17 

federal law.  It encourages competitive entry by small power producers, 18 

without imposing a cost burden on customers, and without subsidizing QF 19 
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information available at the time the analysis was 1 
completed. 2 

This is the same data I used earlier to compare Duke's marginal fuel costs 3 

during 2015 to its average fuel costs.  However, rather than comparing two 4 

different numbers for the same year, Duke is comparing marginal fuel costs 5 

taken from a snapshot of a single year (2015) to levelized fixed QF prices that 6 

have been averaged across a large group of long term contracts (typically for 7 

15 years), including ones that were signed when fuel prices were higher than 8 

they are currently, as well as ones that will remain in effect for years into the 9 

future.  10 

Q. IS THIS A FAIR WAY OF COMPARING THE COST OF QF POWER 11 

TO POWER THAT DUKE GENERATES?  12 

A. No. It greatly exaggerates the impact of the recent dip in fuel prices, and it 13 

creates an incorrect impression that the existing QF contracts are costlier than 14 

power produced by generating units Duke owns and operates.  There are at 15 

least four fundamental problems with this comparison, which render it 16 

completely invalid. 17 

First, no one knows what prices ratepayers will ultimately have to pay for the 18 

fuel Duke will burn in its fossil-fired generating units over the duration of 19 

these QF contracts.  Duke is comparing a snapshot of fluctuating fuel prices 20 
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However, this sort of comparison should be kept in the proper perspective.  1 

For instance, ratepayers are paying the full life cycle cost of the Cliffside 6 2 

coal fired generating unit, which was planned and constructed based upon fuel 3 

forecasts that have subsequently proven to be inaccurate.  With changes in the 4 

relative price of coal and natural gas, the technology used at the Cliffside plant 5 

no longer appears to be as attractive as it must have seemed when this 6 

technology was chosen in lieu of natural gas-fired combined cycle units.   7 

My point in using this example is not to criticize Duke for committing to a 8 

coal fired unit with a 40-year life right before natural gas prices plunged.   I 9 

am simply trying to point out that all sources of electricity involve economic 10 

uncertainties and risks that may seem less attractive in hindsight than they did 11 

at the time the decisions were made.  It is fundamentally unfair to criticize the 12 

solar industry for building facilities that made economic sense based on 13 

projections of high gas prices, when Duke itself made a similar decision to 14 

build a high technology coal plant based on projections of high gas prices.   15 

Just because some of the earliest solar projects now appear to be costlier than 16 

they did before gas prices dropped does not mean those contracts are unfair or 17 

burdensome to ratepayers.  Nor does it indicate the decision to purchase QF 18 

power was unreasonable at the time the contract was signed.   Similarly, it 19 

would not be reasonable to conclude from comparisons based upon older 20 

vintage contracts that QF power is an inherently costly or risky way of 21 
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obligation, termination notice requirement and 1 
sanctions for non-compliance; 2 

(iv) The extent to which scheduled outages of the 3 
qualifying facility can be usefully coordinated with 4 
scheduled outages of the utility's facilities; 5 

(v) The usefulness of energy and capacity supplied 6 
from a qualifying facility during system emergencies, 7 
including its ability to separate its load from its 8 
generation; 9 

(vi) The individual and aggregate value of energy 10 
and capacity from qualifying facilities on the electric 11 
utilit y's system; and 12 

(vii) The smaller capacity increments and the shorter 13 
lead times available with additions of capacity from 14 
qualifying facilities; and 15 

(3) The relationship of the availability of energy or 16 
capacity from the qualifying facility as derived in 17 
paragraph (e)(2) of this section, to the ability of the electric 18 
utility to avoid costs, including the deferral of capacity 19 
additions and the reduction of fossil fuel use; and 20 

(4) The costs or savings resulting from variations in line 21 
losses from those that would have existed in the absence of 22 
purchases from a qualifying facility, if the purchasing 23 
electric utility generated an equivalent amount of energy 24 
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itself or purchased an equivalent amount of electric energy 1 
or capacity.75  2 

Q. CAN YOU EXPLAIN WHAT INFO RMATION IS REQUIRED BY 3 

SECTION 292.302(b) OF TITLE 18 OF THE CODE OF FEDERAL 4 

REGULATIONS?  5 

A. Yes. Under part C of Section 210 of PURPA, electric utilities like Duke and 6 

DNCP are required not less often than every two years to provide to their state 7 

regulatory commission the following information, and to make it available for 8 

public inspection: 9 

(1) The estimated avoided cost on the electric utility's 10 
system, solely with respect to the energy component, for 11 
various levels of purchases from qualifying facilities. Such 12 
levels of purchases shall be stated in blocks of not more 13 
than 100 megawatts for systems with peak demand of 14 
1000 megawatts or more, and in blocks equivalent to not 15 
more than 10 percent of the system peak demand for 16 
systems of less than 1000 megawatts. The avoided costs 17 
shall be stated on a cents per kilowatt-hour basis, during 18 
daily and seasonal peak and off-peak periods, by year, for 19 
the current calendar year and each of the next 5 years; 20 

(2) The electric utility's plan for the addition of capacity by 21 
amount and type, for purchases of firm energy and 22 
capacity, and for capacity retirements for each year during 23 
the succeeding 10 years; and 24 

(3) The estimated capacity costs at completion of the 25 
planned capacity additions and planned capacity firm 26 
purchases, on the basis of dollars per kilowatt, and the 27 
associated energy costs of each unit, expressed in cents per 28 
kilowatt hour. These costs shall be expressed in terms of 29 

 
75   18 CFR § 292.304(e). 
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Q. ARE YOU ASKING THE COMMISSION TO ADOPT THE PROXY 1 

UNIT METHOD IN LIEU OF THE PEAKER METHOD?  2 

A. No, not at all.  The Commission has a long history of using the Peaker Method 3 

to develop QF rates, and I am not in any way suggesting it should abandon 4 

that long-standing practice.  All three of the standard methods for estimating 5 

avoided costs are intended to measure the same thing, and the choice of a 6 

specific method in a specific context is largely a matter of administrative or 7 

calculational convenience. 8 

In this instance, it was convenient for me to use the Proxy Unit method to 9 

illustrate and clarify various of points in my testimony.  The Proxy Unit 10 

method was ideal for this purpose because: First, it is a relatively 11 

straightforward, simple method which is relatively easy to explain, implement 12 

and understand.  Second, it can be developed using publicly available 13 

information, thereby improving transparency and reliability.  Third, it is well 14 

suited for consideration of the information that must be provided by utilities 15 

pursuant to 18 C.F.R. Section 292.302(b) as I mentioned earlier in my 16 

testimony.78  This is significant, since the FERC rules specifically require state 17 

regulators to consider this information in setting avoided-cost based rates, to 18 

 
78   All of the information submitted by utilities pursuant to this regulation tends to be 
useful, including the cost of planned capacity additions and firm purchases on the basis of 
dollars per kilowatt, and the associated costs of each unit, expressed in cents per kilowatt 
hour.  
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the extent practicable.79  Moreover, this avoided cost data is available for 1 

many different utilities, potentially facilitating comparisons with data 2 

submitted by other utilities.  Fourth, the proxy unit method offers great 3 

flexibility, which made it easier to develop multiple different calculations 4 

using a wide variety of different assumptions (e.g. fuel choices and cost 5 

scenarios).   6 

None of the conclusions I have reached in my testimony are contingent on the 7 

use of the Proxy Unit method, nor am I suggesting the Commission, should 8 

use the Proxy Unit method to determine the QF rates that are established in 9 

this proceeding.  10 

Q. CAN YOU BRIEFLY EXPLAIN THE DIFFERENTIAL REVENUE 11 

REQUIREMENT METHOD?  12 

A. Yes.  The DRR method is described in the PURPA Title II Compliance 13 

Manual as follows: 14 

 
79   18 CFR § 292.304(e). 















https://dms.psc.sc.gov/Attachments/Matter/47629bd9-e607-47ba-a766-fd93412ce610
https://dms.psc.sc.gov/Attachments/Matter/47629bd9-e607-47ba-a766-fd93412ce610
https://dms.psc.sc.gov/attachments/matter/5180191F-155D-141F-239A12DA68A40511




http://www.brattle.com/system/publications/pdfs/000/005/010/original/Cost_of_New_Entry_Estimates_for_Combustion_Turbine_and_Combined_Cycle_Plants_in_PJM.pdf?1400252453
http://www.brattle.com/system/publications/pdfs/000/005/010/original/Cost_of_New_Entry_Estimates_for_Combustion_Turbine_and_Combined_Cycle_Plants_in_PJM.pdf?1400252453
http://www.brattle.com/system/publications/pdfs/000/005/010/original/Cost_of_New_Entry_Estimates_for_Combustion_Turbine_and_Combined_Cycle_Plants_in_PJM.pdf?1400252453
http://www.pjm.com/~/media/committees-groups/task-forces/cstf/20140725/20140725-brattle-vs-ma-som-cone-ct-revenue-requirements-comparison-final-report.ashx
http://www.pjm.com/~/media/committees-groups/task-forces/cstf/20140725/20140725-brattle-vs-ma-som-cone-ct-revenue-requirements-comparison-final-report.ashx
http://www.pjm.com/~/media/committees-groups/task-forces/cstf/20140725/20140725-brattle-vs-ma-som-cone-ct-revenue-requirements-comparison-final-report.ashx
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The end result was a uniform levelized capital cost of $490.75 per kW per 1 

year for the nuclear plant, $113.04 per kW per year for the combined cycle 2 

plant and $69.97 per kW per year for the combustion turbine. 3 

Q. DID YOU CONSIDER ANY OTHER FIXED ANNUAL COSTS?  4 

A. Yes.  Before converting these levelized amounts into per-kWh costs, it was 5 

necessary to add an allowance for fixed operating and maintenance and 6 

corporate overhead costs. I assumed annual fixed operating and maintenance 7 

expenses would be $95.00 per kW for the nuclear plant, $10.00 per kW for 8 

the combined cycle Plant and $7.00 per kW for the advanced combustion 9 

turbine (in 2016 dollars).  The assumptions are consistent with estimates 10 

developed by the Energy Information Administration and data from various 11 

utilities, which I have reviewed in the course of my consulting work.  12 

Applying an annual inflation factor of 2% and levelizing each figure results 13 

in an annual cost per kW in 2017 of $136.00, $12.64 and $8.85, respectively. 14 

I also applied a 95% availability factor, to compensate for forced outages and 15 

times when the unit is unavailable for energy production due to scheduled 16 

maintenance (and refueling in the case of a nuclear unit).  An allowance for 17 

corporate overhead costs was also needed; I provided a 5% allowance for this 18 

category of costs.  All of these costs were developed on a year-by-year basis, 19 

then uniformly spread across the economic life of the plant.  The resulting 20 
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In fact, the instability of natural gas prices, and difficulties associated with 1 

predicting these prices is one of the principal disadvantages, or risks, 2 

associated with using this fuel source.  These risks are important to keep in 3 

mind when evaluating the merits of long-term investments in gas-fueled 4 

generation relative to other options.  Coal has some of the same risk 5 

characteristics as gas, but to a lesser degree, since coal prices tend to be more 6 

stable and because coal can be sometimes be purchased from coal mines 7 

pursuant to multi-year contracts at fixed prices. 8 

The key point is that fuel price assumptions or projections are of critical 9 

importance when evaluating generating technologies or estimating energy 10 

costs using different fuel sources.  In fact, the fuel cost assumptions will at 11 

least heavily influence, if not entirely determine, the conclusions that are 12 

drawn from an analysis of the relative cost-effectiveness of using different 13 

generating technologies. 14 

Q. CAN YOU ELABORATE ON THESE PROBLEMS?  15 

A. Yes.  The following graph shows the long term upward trend in natural gas 16 

prices from 1990 through 2016.  The light blue bars show average gas prices 17 

experienced during each of these years, using data obtained from Reuters 18 

(1990-96) and the EIA (1997-2015).  The dark blue line shows the linear trend 19 

reflected in that historical data, extended into the future.  20 





https://dms.psc.sc.gov/Attachments/Matter/4c84883e-157b-4ad4-856a-c49a3c0b1b25
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 1 
 

When reviewing this graph, it is important to keep in mind that the V.C. 2 

Summer evaluation was completed in June 2015, before most of the 2015 3 

prices, or any of the 2016 prices were known. 4 

Q. HAVE FUEL PRICE FORECASTS DECLINED IN REACTION TO 5 

LOWER PRICES? 6 

A. Yes.  Many forecasters have reduced their expectations for long term future 7 

prices, as well as near-term prices.  For example, the following graph 8 

compares the EIA's 2015 forecast with its 2017 forecast, which was published 9 

in March 2017: 10 
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The earlier forecast (light green) is consistently higher than the most recent 1 

forecast, because that forecast takes into account the recent experience.  2 

Q. WHAT FUEL PRICES DID YOU USE TO DEVELOP YOUR LONG 3 

RUN AVOIDED COST ESTIMATES?  4 

A. I evaluated multiple scenarios, similar to the way SCE&G evaluated its V.C. 5 

Summer units.  One scenario assumed natural gas prices gradually return to 6 

the historical trend line, then follow the trend line, as shown in this graph: 7 

Another scenario was based upon the EIA's recently published 2017 baseline 8 

fuel price forecast, shown in the previous graph.  The EIA's 2017 forecast is 9 
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 1 

I also bracketed these scenarios with a lower price scenario and a higher one.  2 

The lowest scenario was derived from SCE&G's Scenario 1 while the highest 3 

price scenario was derived from SCE&G's Scenario 3.  However, I lowered 4 

all of the prices in the initial years, to reflect the 2015 and 2016 historical data, 5 

which was not available when SCE&G prepared its V.C. Summer evaluation. 6 

All four scenarios are shown in the following graph: 7 






























































































































































































